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The Diagnosis and Treatment of
Addison's (Pernicious) Anemia.
By J. T. LEWIS, B.SC., M.D., M.R.C.P.(LOND.)
A Post-Graduate Lecture delivered at
the Royal Victoria Hospital, Belfast
IHE pathology of Addison's (perinicious) anwmia has long beeni obscure. Certain
important facts, however, have been discovered concerning it, and it now seems
possible to link these into a sequence to providle an hypothesis on which to explain
it. 'The first of these arose from the work of Cohnheim and Pepper in 1870.
h'l'ey showed that the seat of the disease is the bone marrow, and that relapses,
with increasing anwcmia, are associated with great activity in the marrow.
'I'his is exactly the opposite to that which occurs in other forms of anamia, e.g., in
secondary ancemia increased activity of the bone marrow is associated with clinlical
improvement.
No satisfactory explaniationi of these phenomena wvas givenl unltil Zadek andl
P'eebodly investigated living bone marrow. They showed that durinig remissions,
wheni the paticent is clinically well, the marrow is apparently normal. 'lThey also
slhowedl that (luring a relapse there is great activity in the marrow, but that the
red cells produce(d are abnormal. Th'lese red cells are larger and of a less mature type
than normal red cells. \Vhen these large immature cells reach the blood-stream, they
are unable to withstand the wear and tear of the circulation, and are destroyed by
the reticulo-edlothelial cells in the spleen, liver, etc.
According to this pathological outlook the first point in the diagnosis of Addison's
anaemia must be evidence of anl increase in size of the red cells. 'T'he disease is
essentially a megalocytic aniimia, but it is also a hawmolytic aniemia, i.e., a
disease due to increased destruction of the blood. The hwmolysis is the result of
weakness and immaturity of the cells, and is not due to any hypothetical "toxin"
acting on normal red cells. 'IThe second essential point in the diagnosis is the
evidence of hwmolysis. 'I'his is shown by the presence of urobilin in the urine, by
the icteric tinge in the patient's skin, and by the invariably positive Van den Bergh
reaction. The latter is always of the indirect type which indicates a haemolytic
jaundice.
A positive indirect Van den Bergh reaction with a negative direct reaction is of
the utmost importance. It appears to be invariable in untreated cases of Addison's
anawmia, and it is present before any striking degree of anaemia occurs, e.g., with
hwemoglobin at eighty per cent. and red cells at 4,000,000 p.c.m. In an obscure
anwmia it is the most valuable single test that can be used, and, in my opinion, it
is more useful than an examination of a stained blood-film.
In discussing the etiology of Addison's anaemia, it is necessary to consider
the changes in the gastric secretions. It is well known that complete
achylia gastrica, i.e, absence of hydrochloric acid and of the gastric ferments, is
38practically always found in the disease. Hurst was the first to lay stress on the
significant fact that the achlorhydria may antedate the development of the anaemia
for years. He also drew attention to the fact that the disease may arise in indi-
viduals who have developed achlorhydria either as the result of previous gastric
disease or of gastrectomy. He also drew attention to the fact that the achlorhydria
is a familial condition, anid this may explain the tendency of the disease to run in
families. the connection between this condition and Addisoni's anamia is clearly
shown by the experimenits performedl by Castle in 1928-9. This worker founcd
that if meat be digested for an hour in a normal human stomach, then withdrawn
and fed to patients suffering from Addisoni's anaemia, a rapid remission of the
disease is induced with a returni of the blood-picture to normal. Meat digested in
the stomach of a patient suffering from the anamia, or digested artificially in Vitro,
has no such effect. It appears, therefore, that (luring the normal gastric digestion
of protein, some substance is liberated from the gastric mucosa which is necessary
to maintain the normal blood formation. rhis substance has been named by Castle
"the intrinsic factor."
In a more recent paper Castle suggests that normal hwmopoiesis depends on a
reaction between the "intrinsic factor" and an "extrinisic factor" (probably vitamin
B2) supplied by the food. Certain other forms of ananmia may depend on the lack
of this extrinsic factor. This haemopoietic principle is probably stored in the
liver, distributed by the blood,stream to the bone marrow as required, and possibly
excreted by the kidney. This account of the distribution of the substanlce offers an
explanation for the known facts that liver, stomach, and (to a much less degree)
kidney are potent substances in the treatment of the disease. It is also believed
that the remarkable remission which sometimes follows a transfusioni of normal
blood, cannot be due simply to the volume of blood supplied, but that it is due to
a sudden stimulus to the patient's bone marrow, the stimulus depending on the
"anti-anwmic" principle in the normal blood.
TIhis conception of the etiology and pathology of Addison's anemia draws
attention to three essential features in its diagnosis:
(1) TI he inicreased size of the red cells, shown by a colour-index of unity or
more, by the presence of megalocytosis in a film, the Price-Jones curves or
the halometer.
(2) The haemolysis shown by the Van den Bergh reaction, and by the presence
of urobilin in the urine.
(3) The achylia gastrica shown by the fractional test-meal.
In addition to these features, there are certain other abnormalities found in
the examination of the blood.
(1) The leucocytes are reduced in number, and there is commonly a relative
lymphocytosis. The polymorphonuclear cells show hyper-segmentation of the nuclei.
This latter point may be very helpful in diagnosis. It occurs in practically no other
condition.
(2) Changes occur in the staining reactions of the red cells. When the film is
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._stained by the ordinary Leishman method many of the larger red cells are stained
a faint blue tint (polychromatophilia). These are probably very young cells, and
when present in large numbers a remission may be expected.
(3) Two types of nucleated red cells are present-the normablast, not of
diagnostic significance, and the megaloblast, which is highly suggestive of
Addison's anlemia. A third type of red cell, the reticulocyte, is of value from the
therapeutic aspect. If a vital stain is used on blood, e.g., brilliant cresyl blue,
certain of the red cells will be seen to contain a fine blue-stained reticulum. These
are the reticulocytes. They are very young cells which have just entered the circula-
tion. They constitute less than one per cent. of the total red cells in the healthy
adult. Their numbers are rapidly increased after a haemorrhage, and they are there-
fore a valuable indication of the activity of the bone marrow. These cells are usually
increased to two or three per cent. during a relapse in Addison's anaemia. A rapid
rise in the reticulocyte count is the first response to successful treatment, and is
the method by which the activity of any preparation used in treatment is tested.
THE CLINICAL DIAGNOSIS OF ADDISON'S ANAXMIA.-It is not necessary to describe
in detail the features of a well-developed case of this disease. But it may be useful
to direct attention to some early symptoms and signs which should raise suspicion
of its onset.
The history of a sore tongue or sore mouth is of the greatest importance. It is
probably better to regard it as a symptom associated with achlorhydria, as it may
occur in patients who have no abnormality in their blood, or who are suffering, from
an anaemia quite distinct from the Addison type. Any symptom which is suggestive
of achlorhydria is of value, and it should be remembered that all true cases of
achlorhydria are potential cases of Addison's anamia. The tongue is invariably
clean, and often red. The papillle have disappeared from its edges, and the resultant
glazed appearance gradually spreads over the whole organ (Hunter's glossitis).
A history of frequent attacks of diarrhcea, without obvious cause, and not associ-
ated with blood or mucus in the stools, is a common early symptom. But this
condition is probably due to the achlorhydria, and not to the anamia. These patients
should have a fractional test-meal, and a careful examination of the blood carried
out.
Tingling, or "pins and needles" in the hands and feet, are the earliest symptoms
of subacute combined degeneration of the cord, and may antedate the appearance
of any marked degree of anaemia. Any case presenting these symptoms calls for
complete blood and gastric analysis, as the nervous manifestations are most likely to
benefit by liver treatment if the disease is diagnosed early.
It is usually stated that loss of weight is not common in Addison's anlemia. This
is incorrect. I have seen repeatedly loss of weight, strength, and appetite occurring
early in the disease. If gastric symptoms are also present, the differential diagnosis
from carcinoma of the stomach may be difficult. A careful examination of the blood
and of the gastric contents will usually make the diagnosis clear. But if doubt still
remains, then the response to a course of potent liver extract will settle the question.
A reticulocyte response to adequate liver treatment does not occur in carcinoma,
41whereas it is practically inivariable in Addison's anaemia. Loss of weight, and
a history of undlue fatigue, may be the earliest symptoms. And later, the ordinary
manifestations of anaemia appear, e.g., dvspneea, palpitation, slight cedema, icteric
colour, etc.
TREATMENT.-Liver andt stomach tissues are the essentials in treatment; but it
must not be forgotten that certain other remedies have their place. Rest in bed
must be enforced if the hwmoglobin is below fifty per cent. If this is not done the
response to liver may be slow and irregular. Hydrochloric acid was formerly recom-
mended, because it was thought that the (lisease was due to an infection of the upper
(ligestive tract. This opinion is no longer hel(l. In spite of this view, however, many
patients benefit by the adminiistration of thirty to sixty minims of dilute hydrochloric
acid at meal-time. It usually cures the diarrhoea and other digestive symptoms.
The administration of iron with liver is thought by some physicians to be useful.
I believe that its adminiistration is beneficial in those cases in which the hemoglobin
lags behind the rise in red cells, after liver treatment alone. Arsenic is no longer
used.
Certain types of cases beniefit by bloo(d transfusioni. In cases where the red-cell
count is less than one millioni per c.m.m., dieath may occur before liver therapy can
become effective. A blood transfusion in such a case may tide the patienlt over a
critical period. In other cases which improve only slowly with liver therapy, a blood
transfusion may initiate a rapidl remission. It should be noted, however, that intra-
venous liver therapy mav ofteni be employed successfully, inistead of bloo(d
t-ransfusion.
It was formerly the custom to open treatment by an attack on all possible sources
of sepsis. But while sepsis may slow the response to liver therapy, no extensive
operation should be permitted until the blood has reachedi a moderately satisfactory
state.
LIVER TIHERAPY.-From experimenits on (logs Robscheit and Whipple showe(d
thalt recover} fronm an artificially produced anaemia occurred most rapidly on a dliet
r-ich in liver. Miniot atnd Murphy applied this observation to the treatment of
Addison's anemia, an(l reportedl rapi(d improvement in their patients. The value of
this method of treatmetnt was afterwardls confirme(d bv many observers, and liver
onow is recogniised as essenitial in the treatment of the disease.
The quantity of liver prescribed varies with different patients. But as a general
rule, half a pouncl of liver per day is sufficient, although occasionally a patient will
be found who requires one pound at the outset. The amount of liver required by the
patient after the blood has been restored to normal is a difficult problem. No har(d
and fast rules can be lai(d down. Some patients require a quarter of a pound of
liver once or twice a week, while others require a similar amount each day. The
quantity must be found for each patient, but usually half a pound three times a
week will suffice.
There is no doubt that raw liver, or its juice, is preferable to the cooked material,
although light cooking is thought not to impair seriously its efficiency. Grilling
the liver is almost certainly harmful to the active principle.
42Raw liver can be given in a variety of ways, of which the following are
examples:
(1) Mince half a pound of fresh liver, and add one to two small cupfuls of water
with a little salt. Pound the mixture thoroughly, and allow it to stand for an hour
or so. Squeeze through a fine sieve or muslin bag. The extract thus obtained may
be flavoured with sauce, orange juice, or marmite. It may be warmed to blood
heat. The addition of marmite probably increases the potency of the extract, in
addition to giving it an agreeable flavour. Indeed, the use of marmite alone has
been recommended by Goodall in the treatment of Addison's anaemia.
(2) A similar method to the above is to mince the liver, and add to it the juice of
two oranges and one glass of port wine. Filter through gauze and make up to
eight ounces with water.
(3) Raw minced liver mixed with marmite may be macle into palatable sandwiches.
There are many other methods of preparinig liver, but I have found the first
method, describe(d above, to produce an extract which is highly efficienit and not
difficult to take.
Large numbers of liver extracts are now on the market, and are available in a
convenient form for oral, intramuscular, and intravenous administration. Amongst
those that can be administered by the mouth are Burroughs WVelcome's, Parke
Davis', Boots, British Drug Houses' powderedl extracts, and Evans' liquid Hepatex.
They are usually prescribe(d in amounts equivalent to half a pound of fresh liver
daily.
The intramuscular route is employedl in severe cases where a rapid liver effect
is desirable. Among such preparations may be mentioned Evans' Hepatex I.M. or
Bayer's Campolon, in 2 cc. ampoules. As a rule one ampoule daily for one to two
weeks is sufficient, with liver given orally. It has been suggested that for a main-
tenance dose one to two ampoules per week would obviate the necessity for eating
liver.
Intravenous preparations should be reserved for very severe cases where life
depends on a rapid remission. The best known preparations are "Hepatex P.A.F."
and "Pernawmon." Both these preparations are obtainable in 5 cc. ampoules.
Intravenous liver therapy will often excite a reticulocyte response in forty-eight
hours. The oral method commonly requires three to four days, or even a week, to
produce similar results.
The ingestion of hog's stomach has been shown to be as potent as liver
in producing a remission in Addison's anaemia. Many commercial preparations
are on the market and in general use. The amount required is the equivalent
of 100 grams of fresh stomach daily. The best known of these preparations are
Ventriculin (P.D. & Co.), Gaster Siccata (B.D.H.), Gastrexo (Evans), Byno
Eugastrol (A. & H.), and Extomak (Bengers). The last is a useful preparation.
It is given in doses of about 30 grams daily.
Brain has been recommended by Ungley in the treatment of Addiso-n's anaemia,
but it is said to be less potent than liver.
45The first change in the blood, in response to liver or stomach therapy, is a rapid
rise in the reticulocytes from about two per cent. to twenty, thirty, or even forty
per cent., the amount of the rise being inversely proportionate to the degree of
anaemia. The time of the onset of the rise depends on the route by which the liver
is administered, being earliest with intravenous therapy, and latest with oral
therapy. If no response has occurred in twelve to fourteen days, it is probable that
the diagnosis is incorrect. During the second week the reticulocyte count returns
to normal.
An increase in the red-cell count, and in the haemoglobin percentage, follows
the reticulocyte rise. This increase is rapid at the onset, but becomes slower when
it approaches normal figures.
The rise in the hamoglobin percentage oftein lags behiniid the rise in the red cell
count, and the colour index falls. For example-
At onset: Hb.-25 per cent.; red cells-1,OOO,OOO; C.I.-1.2.
After four weeks: Hb.-52 per cent.; red cells-3,600,000; C.I.-O.7.
There is a rapid fall in the bilirubin content of the serum, and the Van den Bergh
reaction becomes negative. This suggests that the formation of immature, easily
h~emolysed cells by the bone marrow is checked by liver treatment.
The leucocyte count returns to normal both quantitatively and qualitatively, and
the hypersegmentation of the nuclei in the polymorphonuclear cells disappears. It is
not unusual to find a temporary eosinophilia in patients taking raw liver.
Investigationis have beenl carried out oni the effect of liver diet in cases of
secondclary anaumia. The results were estimated both by the reticulocyte response
and by the general blood improvement. It has been shown that it is only in
secondary anaemia following haemorrhage that any real benefit is to be expected.
It is also stated that fresh liver is superior to extracts, and that liver and iron act
better than liver alone. In splenic anaemia, chronic microcytic anaemia, Hodgkin's
disease, leukaemia, etc., liver therapy is useless.
Subacute combined degeneration of the cord is a disease so closely associated
with Addison's anaemia that it was naturally expected liver therapy would prove
of real benefit. These hopes have been to a certain extent realised, but the following
points must be remembered:-
(1) Fresh liver, or juice, is probably more effective than extracts.
(2) The liver must be taken in full amounts for a much longer period than is
necessary to ensure complete blood recovery. Baker, Bordley, and Longcope have
reported their results in a series of cases, and they show that improvement was
noted in thirty-one per cent. of cases treated for less than six months, and in
fifty-nine per cent. of cases treated for more than ten months.
(3) The signs and symptoms which improve most markedly are those related
to disturbances of cutaneous and muscular sensibility, e.g., tingling, slight ataxia,
etc. If advanced changes in the cord have occurred, great benefit is not to be
expected. This emphasises the importance of early diagnosis.
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